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(57) [wm 

^fa tcf ^/tJ6 2'es:jc ;< 5^;i/S<&W-r s 2ffi© 7 X y - 



(2) 



<t#M 2003-1 2796 



ig^ (3) Lfciffiro 7 X y -A t. (omitm^i^n ^ n 



H 



Rl R2R3 Rl 

H-O— O-H (2) 

Ri R3R3 Rl 

Mb 3] 




^ * Actt^^lSjeiitTO TJU^^Jl/* S fc « 7 1 :r 

TTiVV 0~100«S^^^-ro )T^bfcRl,R27!)^7K^M 

\m^^2\ ±IBi^3aS;(l)T. Rl.R2*t^^;UST*S 

[If 3 ] fi«¥l^^J-^^«7j^5000e/lT<Dl»JS«l 

Ci»*3S5] ;^igiC(2)T*Sn^2ffi©7xy-;l/*t2. 
2' , 3, 3* , 5, 5" r -f7xr:;|/]-4, 4' - 

6 ] ±ta«iist (3) T-^$ ifflfi<z) :7 x y 
2, 6-v^5^;i/7xy-/i^*^*^;in<i:2, 3, 6- h u y 
X / — ;KZ)ii^^Tffl e>n, 2. 3. 6- h u / 

7 xV -;KOt>J-&75^*lffi© 7x7 — ;K3) ©70molXJBlTO5 
7x7 -;UTfe 5 ^igfe, 
[tt*«7] «jg^(2)fc:*5n-52ffi07xy-;i^<i:« 
jgiC (3) \Z.m^ n^> Iffi© 7x7 — ;K0^:;1/J±**^1 : 1 ~1 
0T?i&S2etitt7xXU>X-7^;K7);f U ::i'V-#:CD® 




R3 Rl 



[0 0 0 1] 

[0 0 0 2] 

x-5^;KPPE);^tt'©x>>'xT'J ^^^^x?'^ i'T. 
4$14^Wr^SM, x#^i>mJig^^>T^^-h«)jt^O 
J^jaxi475^#.ti:i<h> ^^T^^iK36^h;i'X>. 'O-tf 

[0 0 0 3] m^'mL^(r>Tz.^\z\%. ffl^'fblM.tbTffi 

<7) ^It t©7'l/>HtCJ:05S:#-rs*fe^PPEi:->7^^ 
- h«flg®^flJ(IPN«ig^bC0^i* (!|#gB¥l 1-21452#) ^ 

^>^PPE<i:2«© 7x7 ^ v'^^l^MlKTTS^i-E^ 
■«3--5:^^(!|#M^9-291148^), a&SV>tt2ffi<7)7x7 — 

;i/ 1 iffico 7 x 7 - jPSiffis^ba^-r (#^¥8-01 1 7 
47)^;^)t»e,nTVi«.o vi-rnfc^^i-?^!^*^'#«L, m 

[0 0 0 4] 

[^0^A^*^SiLcfc-5i:T^^ffl] *3?BJtt, PPEc7D@n 

j§» U*S7 X 7 -;H±*K» Wii«f Ti^^BT* ^PPE 
«ig^*-r^ 2 'gfigtt7 XX U>X-^;U^U n'T-Sr 
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[0 0 0 5] 

(2) <D 2fflfi© 7 X / tsiifis: (3) (D imn yx.y-)U^ 

[0 0 0 61 *|«?^C02<B057x/-;i/i:tt. Tg20«l 

xx;l/STra& D , Rl, R2;0^7Klg^^Tfj:t^ d i:*^ 
iH^moiimMfJi t* 7 X :r;i/#*&i|r ^ 2ffi® 7x7 

[Ib4] 

Rl R2R3 RI 

H-O— ^ ^) 4^ 

Rl R3R3 Rl 

[0 0 0 7] «3SSC(2)tC*3ViT, <t#lr, 2. 2'. 3. 3', 5, 

5* -^+-y-p< [1 , 1 ■ - 1* :7 X w -4, 4" ->':t-;i/*^ 

fiFSbVi. 2fir (tgig^(2)<^R2,R3) lCB^»Sr^$/J: 
Vi2fiB®7x/-;l/$;iS^6Kc;fflV>fcil-g-. 2ffi«7xy — 
JUS *'G)S!^kjiaE*^*^Jr Si Vifc*, 2ffiO 7 X > -;u 

m<tUT, ^3fi^(3)T^L;ti«®7xy-;Ko#ffla 
•&*«ffi5t$n, H-*s«{'co^.7xy-;n±7K®s»^wr 

Jit;. Ltctii-oX. ^^Jl:ii=j=-)V-yh>iz-sjmfi2'Sm 
LT. 3, 3' , 5, 5" -X K7;*5^;P-[1. 1" -f7xX;W-4, 
^fi#:<7)^fi!c*t«6^T^^, 2{i («jgiC(2)®R' 

2) izmmm^mt^2m<Dy iny-jiLVT. 2, 2', 3, 

3; , 5, 5' -'\4^-y-;<f=-;U-[l, I' -e^x- jH-4, 4" -z^:t- 
;U;i5t^tfe.n-5*^\ C:(D2ffi©7x/-;i'$:ffitifc»-& 

(EI3)J:0. #e.n^2ttH47x-U>x-5^;U(7)^}-^ 

Wtltt 7 X X U >JL—^)l(D^<J ::f7-#:?r»-5 d 
[0 0 0 8] Z.(D^'^iZ2,3,5mzm^^^Xtlft2m<D 

yx.y-ji^^m.ot. m^m.smzmmm^xnrzm 



tzo Lfz^i-ox. :^%BM<Dmm^m»:-r^mzit. 2m 
• «. 0 . 2u imm^ (2) o R 2) izmm&^m-r^ <t 
[0 0 0 9] *!^i^«iffiW7xy-;p<!:tt, Wigs; 

(3)T^b7tl<B07xy-JUT*-S). 

[-fbs] 



j^o-H (3) 

R3 Rl 

j\uy>m=f-^rzit^mm&LT(DT)i'^)ummrzity 

xXJl/ST$)^o n\tm-^tzitlSitj:-oT^^< . 

rzityx.-jm-v&^. ^\z. 2, 6fi:tcffi^s^*r-r-S) 
'b«)¥Sfi, x\tznL3ii:i^^\^^m,5mzmm&^mr 

*ffiT«2. e-v^y 5^ji/7 X y < . mm-cm, 6- 
v'^ X y -;i'i:2, 3, 6- h u p< ^'Ji'^ X y -;i/*id; 

1^^. 3^*S^i«3,5fi[{CB«l»<&*-rsHffi<7)7xy — 

;i'^0fffl-r-5«-&<DfiJ-&tt, l{fficO7xy-;!/^#:©70in 
ol«JJiT*W*Ll.^. 3{a$,^V^tt3,56r(cg^S:&;ft-r 

^i<ffi«7xy-;PSffffl-r^«^«fij^7!)^ Hffi«7x 

y-;i'^^!f^©70molXJ;t)^l.i«^, 
0¥l^^^aiOOOSSTt>>^^;i'X5^;U'ir h Xc^F^t 
t£^, 2.6-i^^^)Vyx./-Jl'mn(Dt^^iOh 
2. 6->?;*?';U7xy— ;U<h2,3,6-h'J;>i5^;i^7xy— ;i/ 

cin«2,3,6-huy^;L'7xy-;u©3fi[(75y^;p 
[0 0 10] *%§goia3g^tct3(.iT^i«T«. 

*%BJ(7):«igiC; (1) 2'Sfigtt7 X X 1/ >x-^ 

;KD:^"Jrf7-#:«, «jftS;(2)T^$n^2fiiOD7x y 
(3) TS^^ Iffi© 7 X y - JUSrffi^ka-g- 

^ 20kg/ciD2 ^ T'(75m:/37:)^il«n^. 
[0 0 11] S^trffltiT^ita^ 
tiT^m'&^fimtVXit. CuCl, CuBr, Cu2S04. CuCl 
2,. CuBr2. CuS04. Cuim(Dm^^<^—M^tzit-mU± 

*«ffltie.n. ±$immizmA.T. ^ry-sz^v^?^-;!//' 
5>, ^y-B:i;Jvx5^;u7= ^:y-&t/-:^7'ntf;i/ 
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7S>. ^y-BLt/v-n-:/5^Jl'T= >. ^:y-&t;t-sec 

;i'4^U>- ^5^;i'-n-7'f^;u7S>. x5^;i/i'y/De 

x;ux^;W 75 '<.>>?Ji'X5^;i/75>. v (i^a 
ayji-)Vx.^)i) 7 5.>. i-^^-Ji'TS.y - 4 - ^ 

t!u-:^>, fcf'^U5^>^*-a*fcttxaei±ro75> 
75^#fffl$n^. ffiitesu:7s>Ta&n«. ^\zz.nib\z 

TS^J-^»j?:'b^2'gtH47x:rU>x-7^j|/CD:i-ij::^-7 . 
CO 0 1 2] ^fC. *fg?^{C^sEffl$n-S^j«tCt3tiTiK 

7i^. ±iE5^^-h(ig2)fc:^-rip< 

h>5^i^^JibT«, 7-feh>, ^ 5';PX5^;i/^r 
V':f=f-)VT V >tp*i^frf e,n, 7;i'3-JHS^»Ji: LT 

«. ^^y-;k x5'y-;i/. :/i5'y-;k T'n/iy- 
->»Px5";Ux-5^;k :/^;i'yDtfU'>i/'ijn-;k 

*^ll*fc3sns. ^ ^tc®*2f-e*.-i)2ffi«:7iy— ;kd 
i^/SIt*^?), ^ffl^^J«;'t5=-;px5^;L''jr h>*ffix«j* 

[0 0 13] *%M©SSjgS6l-*Jtj-SjRJS:ffl«fc-r>ViT 

«. m-^^'mk<r>mw^m-\zK^fi.nn\t. '^\z\m.'^ 



CO 0 1 4] :;^tc, *^i^oKififfi(c:*5tt^7xy-;i/ 

mmz-Dyi^xmrnt^. :^igiC(2)tC^Ufc2ffl<7)7xy 

-;K0jii^tt, ^TT«>^j«fc:*f bT2~20wt % tm-^ 
tc^^¥PL;5:ti«^;^)Jab^. 2wtX*i^©«-&> 
7xy-;KD»fi«. j§iS(C^LT6~50 wt%:*sjfS b 

j§S7i^50wtxJi(.±<z)JS-&, iffi(7):7xy-;u*t^^{c 

CO 0 1 5] *!eBJ<DSiaS{Ct3tt-g.«SieiE:(2)T7KL 

;t 2#© :7 X y —)V <tiMig^ (3) Lfciffi© :7 X y - 
xy-;KD#5ia^*t^i;tc< :J3-^«®Ji^^fTpc: 

<i:/5^^tgT'$.?>. «iii3S;(2)-C7KLfc2{ffi©:7xy-;i/i: 
«iftSC(3)-Z?3^b;tl«©7xy-;KDH:*^l : 2ckO'> 

/ft < -r s t «3is^ (2) Lit 2«© 7 X y -;kds@*« 

^<U^. X, tfc^^l : 10J;O#<-r^i:«igSf;(3)T 
5^Lfclffico>'xy-JKD#3$S-&7!>^**i;, 
^<7iOj§^T> ^9=-;i/X5";i.^h>{c>F^;fS::^-'Jrf-e 

CO 0 1 6} *5^B^roS!jt^«*3j;y:®ig;^StcoViT 

•z>\^tzm&wj!m\zmmk^ 75 >, ^m^srttji^, 4o 

:7 X y — ;i/ 1 iffi<7) 7 x y — ;U(;)^g-&?$^^^^® a*:/ 
U >i^*fT^^7^i:75^^?ST-r^. ?iTBtFp1«505i'*^e.210 

^ izmT^Tmm^ibmmmn^n^ :i t^w* b 

CO 0 1 7) 

c^js^j] 'A\z, :$i^BM^mmmid^z^tt^mizm-:^^^ 
Tmi^m\zmm-r^^^, :^%miit&.r<Dmmm\z^D^ 
\zm^-iEti^'h(Dxitu\,\ tan. wcw-i^^^mi^z^m 
mw-i^^^m(Di^mz'!fjw^—z:ii-'>3 >^a-^h^ 
^ -^G?om\z^Ki^ibrco m.n(DG?m^ii^^m 

g{^7p ij7.^u><D^^miimiiiv^rn<Dm^^'-k(o^iz 

LogM = Aq Xh AiX2 + A2 X+ A3 + A4/X2 

Z. Z.T\ M : ^i-^S, X : ^gffiStrBl- 1 9 . A : 

feS. *fc:. 7KK»^Sa2,6-v'^^;U7xy-;i^?:^ 

CO 0 1 8] tastf, ^»«A 




1=. L;-^*&<Dt3tifc2LW^fiSJS;SfCCuBr2 2.7g(0. 

012 mol)> iy-n-y9-)lTX>10.1s (0.55 mol) . ;>< 

^^jLx^jU^r h > eoog^tfcix^t^, SJ5£:ia«40'CJrTJl 

m-^i±rz2m(oyjLy-)v n. r , 3. s* , 5, s" 

;u-[i, r-f7x-;i.]-4,4'-v^-;uj r-fj 55. 7g 

(0.21inol) i:2.6-v;*5^;i/7xy— ;l'50.4g (0.41 mo 

1) (Ofg'&^?g?(ai^iC(2)TS^$n-52ffi©7xy-;i/t 

ttit^ (3) T-*$ IffiW 7x7 —JU(D=E)lltmi : 2) 
2 L/minW?^moA:/'J >^*'<5rfTV^?'<£*^^.120^i-*HtT?g 
Tb, $f.JC}Sm7^605i-Pa1, 2 L/min«^^<DA*:/ 

ihbfc, lM©:te^*j§?gT3@i5fe^?:fTofc 

5j?U-1':5'-TSiBSb. $?){C^JE^<£fi=V^ 100. 3 g 
c:(Dt)(Z)©g:^J^5i-^a«650. aS¥^i^:J3-^^ 
»810, 7K^*a«;&^310T*O. ;<5^;Ux5";P^r h >lc 

[0 0 19] (iiig0a2)}ti^^is, tafitf, ^fs.mx 

'S, C^^^(D-Z>^^rc2L<Dm&K!t^^iZCuC\ 1.3g(0.0 

13 mol). v-n->*'?^;UT5>79.5g (0.62 mol) , 
;l'X^;U^rh> 600g*ttjii5*-> Mli£:taa[40'CtCT«*^ 

^i±tc2m<Dy x-Z—Jl n, 2' , 3, 3' , 5, 5' 
-[l,r-t'7xX;i/]-4,4'-v':^-;H Hi 41. 8g (0. 
l6mol) i:2,6-v^5^;U7xy— ;P75.6g (0.62mol) O 

m-^mm mm^ (2) $ 20© 7 x y t «jfi 

^(3)T^$n-g>lffi(D7xy— ;KD^:;Ht*l:4)$r2 L/ 
miii«?g^O/N*yj >^^€rfTV^75:*^e.l20^3'*^ttT?^T 
b. $e.«'?gmT^30^FBl, 2 L/min©^^OyN*:/'J 

Lfc, -e©^. lM©ite^*^JgT3t5Iijfe}t^fTofc 
#W:J'-Tig«SL, Se.tcMJEiaS*ffVi, 111.4g 
»1450, 7KS?S^a;0^'580-C^D, pt5^;UX5';P<5r h> 

[0 0 2 0] mmm3)mwmm. umm. 

'S. i;^*1S<D-pl/^;t2L©fflffi;KJC#i{CCuCl l.lg(0.0 
11 mol), i>-n-Zf^A7 S.>66.3g (0.51 mol) , 
;UX5^;P^rh> SOOgSrttjii^*-, SJS£:iafi40'C{CT^*^ 
*fft\ *?)*^i;je)600g(7)^^;i'X5^;i/'5r h>(3^/^ 

S*fc2ffi(D7xy — jl/ r2, 2' , 3, 3' . 5, 5' 

-[1, r-h*7xXJl/]-4,4'-v':4-— ;i/J H} 20. 9 g (0. 

077mol) i:2,6->';>i5^;|/7xy— ;i'75.6g (0.62 nol) 

(DM^mf^ mm^ (2) n§ 2flB© 7 x y i« 

jfi^ (3) $ n-5 1 ffiCD 7 X y — ^:;Ht * 1 : 8) ^ 2 
L/minCO^^W/N'T' ij > ^/SrfTtiT^t J&^* ^ 1 20^J-AHtTJST 
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Lit. ^(^^. lMO^m*^?KT3iaiifc}^S:ffofc 
^, -f^>S^7KT«fe#<£rtfo/S:, »6n;t^^^XA' 
^U-r^-TiSiSb, ^^.(ri^JEE^jtt^ffl/^ 91.4g$: 

2300. 7Kg!»a«75«820T*i3, }^^)VJi^)l^h>iZ 

[0 0 2 1] mmmi)mwmm. umm. ^m.mx 
®. i:-^^S®t3Viit2L(Diffi^fiKjit;g§{ccuci i.3g(o.o 

13 mol). -:^-n-:/5";P75>79.5g (0.62 nol) . 

)UjL^)\^yh> eoog^ftiii^, sista«4oricTj*# 

^^T^^ fe^>75^L;j6600g©y5^;i'X5^;U^r KXc^^ 

^i±;t2M<^7xy-ju r2, 2' . 3, 3' , 5, 5' 

-[1, r-t*7xz:;i/]-4,4'-i?:t— JUJ r-fj 41. 8 g (0. 

ISmol) ii2,6->'>t5^;U7xy— ;l/'56.7g (0.46 mol) 

i2, 3,6-huyf^;i'7xy— ;L'2i. ig (o. lemoi) com 
-^mm mm.^ (2) $ n-s 2m<^ 7 x y -;^ ii^igsc 

(3) -vm^ iffico 7 X y — ;l/W^r;i/tk^l -.4) *2 L/mi 

n(b^«05/N*7' U >i7'^fTl.^;^t7!)^* e) 1 20^M-fxmT L . 
$e.tC}ST*^7«30^^ra. 2 L/min«Sm(©A*>'U>^ 
^^tm^^eaj^i^ffofc. :in(cx5=-w>i^T5>Ba 

fc, ^O^. lM®m^7l<^^T3[Hlifcj^^ffo7t^. 

:t>3S^7KTi5fe#SfTofc. If ^.tl/t^^^^&XA*:^ U 
'f^'-Tii«SL, ^e.tCMffi^j^<£ff^^. lll.9g*# 

50, 7K^a^»*i520-I?^ 0 . y5=-;PX^;U-ir hXCPj 

[0 0 2 2] xit^mi)mwmm. iasst. ^«sa 

W. i;^^«<^t>Vifc2LOai£:gSl£:SfCCuCl 1.3g(0.0 
13 mol), >'-n-:/^jU7 5>79.5g (0.62 mol) , 

;i/x5=-;i/<>- h > eoog^ttii*, Rmumox:\zxmw 

SrfrV^ $>e.*^i;je)520g©;<^;l'X5^;l/'ir h>tr^^ 
S -a-Tt 2filBO 7xy-JI/ r3.3'.5.5'-7^h5;>< [1 . 
r-t:7xx;i/]-4, 4'->':t— JI/J Tpj 37.4'g (0.16mo 
1) i:2.6->';<5^>ll'7xy-;U75.6g (0.62 mol) (DM 

^mf& («3tiE: (2) 2ffi© 7 x y -juiimm^ 

(3) T:^:^ n-S Iffi® 7 x } — JKD*;l/tk^l :4) $2 L/mi 
n©^^(7)Ayu >i?'^ff V>;^C7>ie.l20^^-AHtT?iSTb, 
^e){C?ST^7^30^i-rBl. 2 L/min<DS^ODA*>^'J>i^ 

®'ii3&*#e.n/s:. zti\zx.^i'>'y7s.>oamm-7Km 
mi^fz. ^E-co^. ^e.nfc@jBifei€:;<^y-;PT-3[5]i5t 

i^^fToAc, #^.n^c^?fi?*XA*5j?^'1':5'-TJ8iBgL, 

^ ^)lrMJE^*ff t/i. 80. lg^t#yco ^(T)^©©^^ 
*^5J-^ft«5300. aa^l^5J-^»9G00. 7KS?»a«*^38 
OOT^O. :^^)UX.^)Uirh>\z^m-C^-otzo KITZ. 



(6) 
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(0 0 2 3] (jt«^^j2)jfti$gs. i&*ff. ^%mx 

1=, i;'^^«©0(/i/c:2LCD«J*jKi«;Ss<CCuCl 1.3g(0.0 
13 mol). lf'Jv>48.7g (0.62 mol) . ^^■Jl'X.^Jl^ 

h> eoogSrttji*, K^^^miOX:\zxmw^n^\ $> 

35^ D J6520 g © 5^;UX5^;U^r h >(C^^$ -&/i2^<75 
7 X y —Jl f2, 2' , 3, 3' . 5, 5' -^4^-9-;*5^;U-[l, 1* -f 7 
xr:;H-4.4'-v?;t— Hi 41. 8g (0.16 mol) i: 

2,6-v'p^5=-;P7xy-;u75.6g (0.62 moi) (om^mi^ 
mm^ (2) ^ n^2^o 7 X y tmm^ (3) 

$n-51««7xy— ;PC0.^:;Uit^l:4)^2 L/min©^^ 

^, lM©^Bf7K^?^T3I5!«ct^*fTofc«, 'f:t>5S 
igi^L, ^-itcMffi^^ff l-^ 110.2g^#fc, ^1© 

t)W©ts:Ti^5i-T»«iioo, mmw-i^^'f-mmo. *^ 
S^S*i600T*ofc. (Jli^TciroS^teS: rg^j iilB 
■To ) 

2, 3*^e.2<ffi©7xy-;Ko^;i/Jt^i5-<T^^t«rj; 

3i-'Jd'-7-^#^Ct*^'T#^, IIJSCSJ2i:tktS^^Jl©ig 

m*^ 6 2ffio 7 X y - jpcD 3{t icB^S s fj; V i t* :7 X 
x;K^>7xy— ;i' r3,3',5,5'-7^h7^5^;i'-[i, r-e 

Br^/j:2'gtgtt7 xx U >x— T^Jl'*^^ J; < ^fife-T 

[0 0 2 5] -r^^tt)^. 2ffi©7xy-JU©3{fir(C«^» 

XX U-^X-^T^^I/^r^^J; < d t fCiiJ^T* 

IIJg«S|2i:IttSE«3J2©i^«7i^e>75 >{Cv-n-y?^;l/ 

^«»^*W-ri):t'J:3*v-*t#^ns, ^i6g0iJ2<i:|| 

i®«»J4©i^«*^e>iflfi<D7xy— ;kc2. 6->';^^;i/7xy 

t,i;tB#=t 0-t)2, e-i^y X y <t 2, 
3, 6- h u y 5^;!/ 7 X y -)i^m.-^i.rcmi,z. j; o ^g^i-^ 

<D:t'J zi^-t)m^n^, Z.tHt2. 3, 6- h U y 5^JP7x 

y-;K^3te©y5";i/«75^a^<£:tti«lL. 

[0 0 2 6] 

(«1] 
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